Objectives-To investigate longterm pain and disability subsequent to a tibial shaft fracture treated conservatively. Design and setting-Subjects who had sustained a tibial shaft fracture more than 27 years ago were compared with those who had not.
who had not.
Subjects-572 fracture patients (identified from the records of the plaster room) aged over 16 at the time of injury were contacted and were compared with 2285 randomly selected subjects matched for age, sex, and general practice. Main outcome measures-Self reported knee pain; self reported GP's diagnosis of osteoarthritis; ability to climb stairs, walk 100 yards, to bend, kneel, or stoop; and SF-36 physical functioning score. Results-Subjects were reviewed between 27 and 41 years after tibial shaft fracture (mean 35 years). Fracture patients were more likely to suffer chronic knee pain (odds ratio 1.23; 95% confidence interval (CI) 1.00, 1.51) and report being given a diagnosis of osteoarthritis by their GP (odds ratio 1.46; 95% CI 1.08, 1.97). The ability to climb stairs, walk 100 yards, and bend, kneel, or stoop was less in the fracture group than the other subjects. The SF-36 physical function score was significantly lower in the fracture group. Conclusions-More than 27 years after a tibial shaft fracture, subjects have more knee pain than the rest of the population.
They also have greater difficulty performing everyday physical activities. The excess morbidity may be due to injury factors or treatment factors, and further research is needed to investigate this important association further. Twenty five years ago most isolated adult tibial shaft fractures were treated conservatively in a plaster cast, but nowadays many are treated operatively with internal or external fixation. Many surgeons have almost completely abandoned conservative treatment methods and some even consider them unethical.' This change in fracture treatment is partly due to the theoretical risk that conservative management in plaster may result in subsequent knee, ankle, and subtalar joint osteoarthritis. The longterm sequelae from tibial shaft fractures treated in the 1950s and 60s need to be assessed. We therefore investigated the longterm morbidity of conservatively managed tibial shaft fractures by comparing patients who had sustained such a fracture with subjects who had not, but who were otherwise similar. Because the most relevant outcome for many people is pain, with or without a diagnosis of radiographic osteoarthritis,'0 this study aimed to investigate this as the primary outcome. 22 Subjects were considered to be positive for knee pain if they had ever had pain in or around a knee on most days for at least a month, and if they had experienced that pain during the last year. Self reported doctor's diagnosis of osteoarthritis; ability to climb a flight of stairs, ability to walk 100 yards, ability to bend, kneel, or stoop (each categorised as "limited a lot", "limited a little" and "not limited at all"); and the SF-36 physical functioning score were selected in advance as secondary outcome measures. The proportions of tibial shaft fracture subjects reporting knee pain and a self reported GP diagnosis of osteoarthritis were compared with the proportions of nonfracture patients using corrected Mantel- Where numbers fail to sum to total in study this is due to incomplete questionnaires. The numbers of subjects who had limited ability to climb a flight of stairs, to bend, kneel or stoop, and to walk 100 yards are shown in table 2. The median SF-36 physical functioning score for both groups was 80 (interquartile range 50-95). For the fracture subjects it was 77.5 (45-95) and for the comparison subjects it was 85 (55-95). The SF-36 physical functioning score was significantly lower for the fracture subjects than the comparisons (using <80 versus 80+, Mantel-Haenszel summary x2=5.55, p=O.Ol9).
Methods

Discussion
These results indicate that people who sustained tibial shaft fractures between 1954 and 1967, when most of these fractures were treated conservatively, are now more likely than other people to suffer knee pain. In addition, they are more likely to have a self reported GP diagnosis of osteoarthritis. After adjusting for possible confounders (age, sex, body mass index, previous or subsequent knee injury, smoking and SF-36 mental health score), this result remained unchanged. The 95% CI is wide and the magnitude of the association is small, but sufficiently large to cause concern given that tibial shaft fracture is a common injury. Everyday physical activities were more limited in subjects who had sustained a tibial shaft fracture. In the fracture group, 42.8% were limited "a little" or "a lot" in climbing stairs, and 64.1% were similarly limited in bending, kneeling or stooping compared with 32.7% and 56.5% of the non-fracture subjects respectively.
It is anticipated that our plaster room records identified almost everyone who had sustained tibial shaft fractures during this period as virtually all patients with conservatively treated tibial shaft fractures require at least one plaster change during the course of their treatment. Unfortunately, the clinical notes and operation records for this period were unavailable. Results are based on 398 of the original 1400 subjects identified from plaster room records. Though it is possible that untraced patients were the most mobile, given the time delay they are more likely to be missing at random and therefore not a source of bias. The causes of death for the tibial shaft fracture subjects showed no obvious pattern that suggests bias could have been introduced by their exclusion. Among those who were traced alive, and contacted, the response rate was 70%, which is respectable for a postal questionnaire. Our results are unlikely to be due to differences in body mass index, previous or subsequent knee injuries (which include any sporting injury sustained), smoking status, or age between the groups, or by the small imbalance in the sexes. Multivariate analysis adjusting for these factors supported the univariate findings. It is also unlikely that bias could have been introduced by a knowledge of the aims of the study as the aims were explained in only general terms.
Previous studies which have specifically investigated whether fracture malunion results in subsequent osteoarthritis of adjacent joints fail to agree on whether a relationship exists.""'9 Although the follow up periods of these studies were long, the numbers of fractures studied were small, with only 14, 37, 22, and 28 identified fractures being assessed respectively.
We compared 398 tibial fracture subjects treated conservatively with subjects without a fracture and found that the former are more likely to suffer knee pain and report a GP diagnosis of osteoarthritis. The only detectable differences between the two groups were that subjects in one group had previously sustained a tibial shaft fracture and that this had been managed conservatively. There are four possible explanations for this association. Firstly, the increased prevalence of disability and knee pain may be due to the treatment given, either because of fracture malunion or joint immobilisation. Secondly, there may be an injury to the knee joint at the same time as the tibia is fractured-which itself could predispose to pain or osteoarthritis (eg rupture of a knee ligament). Thirdly, it may be due to other factors associated with fractures such as soft tissue damage, which cannot be rectified. Fourthly, it may be a result of shared risk factors (eg sporting activities which may accelerate cartilage wear and also increase the risk of tibial shaft fracture). However, in the absence of injury, low levels of sporting activity are unlikely to have a large association with osteoarthritis27 or to greatly increase the risk of fracture and in this study knee injury from any cause (including sport) was controlled for in the logistic regression.
If the association which we have shown is due to treatment factors (malunion or immobilisation) then the morbidity of these fractures might have been reduced by altering the treatment. If it is due to one of the other suggested mechanisms, then a change of treatment policy would be unlikely to affect the outcome.
A direct comparison between conservative management and operative fixation has not been made. However, a randomised controlled trial or even an observational comparison of these two treatments does not seem practicable because of the time period over which effects may develop. Before the detected morbidity in these tibial shaft fractures can be attributed to their conservative management it will be necessary to examine the degree of malunion, the period of immobilisation, and the distribution and severity of osteoarthritis for evidence of a dose-response relationship or of a threshold effect. If the amount of knee pain and osteoarthritis increased with the amount of malunion, then this would help separate the effects of malalignment from those of immobilisation of the leg in plaster, concomitant injury, or other confounding factors. The size of the effect found lends justification to further work examining the causes of the association.
The most important outcome for a patient is whether they have pain or disability,20 and hence knee pain is our primary outcome. In general practice there may be a tendency to label knee pain as "osteoarthritis" without seeking radiological confirmation. We consider this weaker outcome to be secondary to knee pain, and as both are self reported, they may be associated. Results should be interpreted with this in mind. Radiograms 
